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Election/Restrictions 

The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. The traverse is noted, but no arguments are made. 

Information Disclosure Statement 

1 . The information disclosure statement filed 8/1/06 has not been considered because no 
fee was paid. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The new title is too long and should 
not contain verbiage concerning fuel cells. 

3. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim Rejections 

Claims 37 and 38 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 37, the phrase 'and from ... nanofibers' added is unclear in that the claim scope will 
change depending upon what prior art it is compared to. It is not clear what the thickness is. 

Claims 37 and 38 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Evans et al. article. 

Evans teaches, especially in fig. 6, what appears to be the claimed product. The arm at '2 
o'clock' appears hollow. The overall span is about 1 micron, and the thickness appears thicker 
than known single-wall nanotubes. It is made by a similar process and no differences are seen. 

4. Claims 37-38 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Nishimura et al. (6,103,373). 
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Nishimura teaches carbon particles having an "octopus"-like structure (Figure 2 & 
Column 4) made up of carbon fibers having diameters of 0.1-5 microns, preferably 0.1-1, 
bonded to a carbon center. The fibers are grown by CVD and therefore would exhibit uniformity 
of length, as fiber length from CVD is dependant on reaction time. Figure 2 also shows 
longitudinal uniformity. The fibers appear to be hollow (Figure 3), as would be expected from the 
method of growth. The fibers also are of graphitic structure, as Nishimura teaches that the fibers 
have excellent conductivity, which is directly proportional to graphitic quality. Regarding claim 
38, as-made graphitic carbon fibers, i.e. not functionalized with hydrophilic groups post- 
production, are inherently hydrophobic and would have oil film adsorption properties. 

5. Claims 37-38 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Egashira et al. (1983). 

Egashira teaches carbon particles that are made up of multiple hollow (Fig 2) graphitic 
carbon fibers of substantially uniform length (Fig 1(b')) with diameters of 1-10 microns (page 
90), wherein the multiple fibers are attached to a carbon bead. Regarding claim 38, as-made 
graphitic carbon fibers, i.e. not functionalized with hydrophilic groups post-production, are 
inherently hydrophobic and would have oil film adsorption properties. 

6.. Claims 39-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Murata et 
al. (5650132) in view of Lee (4292505), Chung (5643670), and Egashira et al. 

Murata teaches a process comprising contacting a hydrocarbon with a carbon-based 
catalytic material at 500-1 500°C (including many examples at 950°C & 1050°C) and making a 
hydrogen-rich stream while depositing carbon on the catalytic material (Column 4, lines 36-37). 
Murata does not teach heating the reactor by putting a current through the catalyst. Lee teaches 
a furnace which is heated by electrical resistance. In this furnace, Lee uses carbonaceous 
particles as resistors to heat the furnace to temperatures of at least 1800°C (Table 1). It would 
have been obvious for one of ordinary skill in the art at the time of the invention to use the 
resistance heating taught by Lee in the reaction system of Murata, as doing so would reduce the 
size and complexity of Murata's system. The particles used by Murata and Lee are of analogous 
compositions. Murata teaches a packed bed reactor (Column 4, last paragraph) and both teach 
using a silicon filler. 
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Murata also does not teach collecting the carbon particles produced on the catalytic 
material. It is old and known that decomposition of hydrocarbons in the presence of a carbon- 
based catalyst will produce carbon fibers on the catalyst. This can be seen in Chung and/or 
Egashira. Chung teaches decomposing hydrocarbons over a carbon-based catalyst at 
temperatures of 500-1 200°C (Column 5) to make carbon fibers attached thereto to make a 
somewhat "octopus"-shaped particle (Fig 2B). The carbon fibers have diameters of up to 0.5 
microns, a property that is determined by the fact that Chung uses metal particles on the 
carbon-based catalyst. Chung also incorporates by reference the article of Egashira (Column 2) 
while stating that it is known to deposit carbon fibers on carbon particles. Both Chung and 
Egashira teach the usefulness of such carbon fibers in electronics and composite materials. It 
would have been obvious to one of skill in the art to collect the carbonaceous material deposited 
in the reaction taught by Murata in order to harness a valuable product. 

As is now evident, Murata teaches much of the claimed process, but uses a different 
method of heating and does not collect the deposited carbon materials. Heating carbonaceous 
materials by electrical resistance is old and known, which is also admitted by the applicant in 
the present disclosure, and the production of carbon fibers on a carbon-based catalyst is also old 
and known. It would have been obvious to one of ordinary skill in the art to modify the process 
of Murata to the claimed invention for the reasons described above. The carbon particles 
produced by Murata, although not described, are expected to be substantially similar to the 
claimed product properties. When a process of the prior art would be expected to produce a 
substantially similar product, the burden shifts to the applicant to submit evidence showing 
otherwise. 

Claim 40: Although Murata does not specifically teach the use of carbon black, it is an 
obvious variation of the examples of carbonaceous materials Murata mentions as usable 
catalytic materials (Column 1 , last paragraph). One of ordinary skill in the art would have found 
it obvious to use carbon black as a catalytic material in a process such as Murata's due to the 
fact that carbon black is a stable and readily available carbon material. 



Applicants arguments filed thru 8/23/06 have been fully considered but they are not persuasive. 

Even though Nishimura does not use the term 'octopus', no substantial difference is seen 
versus the drawings of the present specification. The same hold for the 'sea urchin' description 
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of Egashira. Claim 38 encompasses the sorption of one single molecule of oil, so it is deemed 
possessed; applicant should show a difference in the properties. Note that Egashira teaches 
sulfonating the precursors of the carbonized product. It is not clear why the references would 
not possess the property of claim 38 since they are made of carbon and have similar shape. 
The discussion of process limitations is not relevant to product claims. The claims do not 
exclude the conductivity of the references. 
Concerning the process claims, they do not exclude a metal or S, nor does the product. The 
references are relied upon in combination; each reference need not teach every detail. They are 
combinable for the reason cited. They need not describe the product with the term 'octopus'. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 

is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication should be directed to examiner Hendrickson 
at telephone number (571) 272-1351. 



Stuart Hendrickson 
examiner Art Unit 1754 




